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(57) Abstract : 

PROBLEM TO BE SOLVED: To synthesize a more natural singing sound 
on the basis of text data. 

SOLUTION: Text data are read out corresponding to melody data 
stored in a music information storage part 5, and voice 
parameters consisting of phonematic f ormant data and phonematic 
articulation coupling control data corresponding to the vocal 
sound of the text data are read out from a voice quality control 
information storage part 6 . A voicing parameter supply control 
part 7 interpolates the respective parameters and supplies them 
to formant waveform generation parts 81 to 8m at specific 
intervals of time to synthesize and output a singing voice 
corresponding to the text. The speed of pitch variation at the 
time of a rise in interval is made slower than that at the time 
of a decrease. Further, the pitch is held when a voiceless sound 
is generated and begins to be varied when a voiced sound is 
generated. For consonant and vowel sounds, the target values 
of the formant frequencies of the vowels are varied. 
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L. Wi* u=t<< : t— tom^th Llc»lELTWIBSM?lx 

se* a? & # a o t° ? ^ * ± * * # & <t # o> e v x tt it 
-raw***!***. 

2 ] RHx— * £ * a =r 4 x-S t £lEffi 

aairsivc* 

[tt*A 3 ] »i3x-$ t*n?4 x-* t £lEtt 
L. t£> n-x-f x— *<Dtt**fciJ U-W£LTmTlE^P]x 

[000 1] 

lvc»l&r5*a*S£*U SMHUWtWt 
£> <*; 5 1' * *ifc»«**J«a*::BI*- « 0 
[0 0 0 2] 

h^J$(C^^#^B-^it7b<^JbtlTU^ e Z<D*5£ 
£ x- * x ^ ZflZfrtz o T x^tBIS LTl^aS 

ie/n°^ * — * x-$ sasxff ^i=t?fc ot^^^ij^j 

(z£1b£t±£ t(DT?fc£ e 
[0 0 0 3] Si£T*li. :(Dd:^cj:^ffi&«m 



36**1X1^4 WW9-5 0 2 8 7f^#i^H 
— x— $ fcfcEIEU IS* Px-<— x*— $a>tt£B!-»lS 

**iti*4. tit, -o<D*«£«*-r*i*mi*i=* 

f- s *#<D«*l*IBIiR5E**tfcB»IBi:L. 

■i»iBi4#«F*ic«fe y mitz-ez j: 5 i= LTs aftttSM 

[0 0 0 4] 

#>. eyttittfigm-mfrfrZ* H 7 CD (a) (4. a 

t i^^^^m^^-o^n^Ltz t #<d t? ^f@aa 
§i. »aicj:yfT*3b*ts*^ ta)*#w^tti:jEit 

[0 0 0 5] ^*(D^Hi#^n!cgg(^fct^T{4. H7(D 
(b) ic^^-cfc3ic. tf-/^oS<b*bf^*fl>±»l*T 

l^fQS*<feofco Lfc7b<oT, HI 7 CD (c) ic^fcfe 

[0 0 0 6] H8I4. (voiced sound) V 

CD&IC t 0 ^^ CDMA'S MWb- (unvoiced sound) Ut^ 
^^V^^^^#Hn$^#^1±^^^Ot c ^x(D^b«7) 

mTzmw-rzmvfoZo mm (a) i^^i-ct^ic. c 

CD £ 5 ^ii^l^IiMF^ u OftWMttlftfr b t° ^ x^1b 
^±C^1±^(D7b<il^-efe^7b<. Ji>»*U(=H:ey^« 

<b*<ffi***t&l^ Lt=*<-DT. [18(D (b) ic^-Tct 

y t c ^ x^S^fi^^ V 3b<«6^ J^cttSi. L 

8 cd ( c ) ic^-tct^fc. a«fi:e^f<Dofttfy** 
[0007] jii»(DArao**icfcixri*. ^ 

(consonant) , ffV (vowel) % ^F^Cttt^*^ 



(3) nmW- 1 1 - 1 5 4 8 9 



^(Dy h*P>bm&%L\Z&itLXl^< Zit (I* 

t>ti>&. 7>^-va- h) *^±-r^o H9liCCD4$ 

tZit. 19© (a) lZ^^-cfc5^|g 1 Z?^J^> h^'D 

BMff 1 fcd:l/m2^^;uv> hi£ikJBafc»F F 2 

£{Z{£ % M9CD (b) (C^-Tcfc5(r. i§uO!27t 
h^^Mlj^^F F 2(i. |e][1 (a) iC^LtrFF 

[0008] j e--e> ±aa>j=5asH»o>A 

[0 0 0 9] 

•r— * fcSEHU iS> Px-f x— * <DS5^£b U=*tJ& 
LTffiERHx— *£R*iiJU KSMBt— i * (c**JS L 

ftfcftniw^/s&KKfc^T. «B**-fr*Ma>i;^^ 

SKt **tTl<£*i<Z>T*fc£c cHlCct y. APpIIc^S 

[0 0 10] *fc, *Ml0lOMt*KKVIt * 
B-r— n-r-f t 5 — *fcfcE«U IS> n^^T- 

§KP]x-£ r=»lS Lfc«R£ ***l*r SKIkR^ ifenl 

9. M^9. tt9o>mizf&9*-eZ>ft&lzt$i\xf£9 

fle^iHttitfT-riWE^woe^^x-***!* 
u *tt"r*«rE*»a)«»M*6e»^6a»e^5 t a) 

[001 1] s&ic. MnoibCftiDRHMK 
Kit. RHt*— a-x-f 7 s —* ££Kt§U IM □ 



m<%mm9*mi&T*n9£'&z>M&a>z?*)i'-?is 

[0 0 1 2] 

Mtam±»a>mm9ff j 5mmu^tb». cpu« 

AU£tfftto£tixl^Z>Zfa?3<L I Bit SKPRGMBlT* fc 
So Z®:7D0?Afi1EttK2fi» 
• **LT«»^P^At«TEM»® 1 (=«*St-*^ 
□ ^A*»»KT?*oTt,J:l\, 3 amoiMtttS 

midi >r ^x— xffl-e&y . wom idi* 
B**? K»?-^*i:»a4iiTfey % midi 7 s -* 
0>A£iJ*j£fr£: 5 . 5 □ 5 s -r — x— * £ «fc l/SSir 

— * * & ft***-?— * ^f^*^— * * * a smffitt m 

*<ttfA**LS*ffl««E«WS0M6MEMT?fcy. *#*M 

KK. MOfa^gg, ic^'J^FS^&i 

[0 0 13] *fc % 6 r±FJt*lJWft«RE««PHONEMEM-C? 
fey. ca»»Rffi|«11t«EttaPH0NEIEM6Ar=tt. §K 
7W>hf-^ PHFRMTDATAfc <fc l/^!B#*££-frlfcP 
7 s — * PHCOMBDATAtffeftj * *LT l^TK-f*/^.* — 

^ y PMEM*<igit *lt i>So co7t?>r y — * y ^ 

yPMEMf*. ft±-t*9PHX>W3l+ #1*1*. 

7^-^^ y piQtaKr * c £ *<-c# « * 5 i^a * 

ttrLvSc fiFE«ffi-7^^UV> h -t— * PHFRMTDATAIi. 

V> KDJ&tttft*^-*^— Ji (FShape 1-m) . 
* ;l,7> KD^'biSftS^f JlxffiStSf-^ (FF 
req 1~m) . #"7 ^;U"7 > hCOtiS^l L/-<;U-r— * (FLev 
el 1 — m> ?Of^^b^ott^o HEM 
■*tt»«l«l-r— *PHO0WDATAI*fc4*«*v6«a)** 
lc»ffr*l»a)«l:IS* C*l=. 7t;^> hJS;ft»* 
») tfrtt5fcAa>#l|/<5^— *T?»y . 
ti^> hx-^PHFRMTDATA^OS-^— *lc«-TS*iPp1 

[ooi4] 7i*«*7is-fx/^y— *flt$&$i|1»fip-efc 

y . mEXaitttEttffiS0NGMEM5^&SSXffia>^ P 
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»Kt4i«7t^> h^-*PHFRMTDATAfc £1/^61 
SS^ttftWW^— *PH(X)MBDATA*tt«E^H:*]»fll««* 
»PHONEMEM<D >f X / *7 > — Z*=E l ) PMEMfr ^ IS** ttS L 

£Sfl8 1 ~8mlC**tt»/<7;* — £ £ LTfttttS. 
[0 0 15] 8 1 -8ml±7t^> h2£f£*£ffliFGen 

— $U r«:3b^.' h*'t>H»ftFFreq 1~nu 
7t^7> hSfiU^^UFLevel 77^;u^> hff2 

«« $BFShape 1 ~mfc «fc M««P I TCHdg^T * *i 

fe£ 0 0^-T^<fc5(c. l-SH&*±WFGen 

W«a=.?>UNV01CED TG UNIT9 ±:*»a>*±**M- 
iofi^;Haz.«v h VOICED TG UNIT 1 O «h It £ 

*irfcy. K9jsj:t/'1 oa>u*ttlo«* 

*LT. ^R7^JUT> h»^**WFGen n (n = 1~ 
m) © di 2) FORMANT_OUT n (n = 1~m) k-LXtitfiZ 

ti& 0 z o) cfc a &fi^#i*as at *tu« aic y 

BSI=tt**HrLv« (^¥3-2 00 2 9 9^ 
tt) o *tc. »E#^t^'7>h*^»t»8 1-8m 

Kay^-c^c 

[0016] 1 1 l±g^J*SBT*fey. IJjfEmfiO^^- 
h&Jfcf££a$8 1 - 8 m.^&ttl**4x*lll 
FORMANT.OUT 1~m**4»» 1 ^ *L**»]W«^M I 

XCONTIciSCTADSLTtb^-r^fi^^Sp-rrfc^e 

[0017] zo&si-mtfLztitz^&wtomu^fiL 
-So £Ts MMfitmzti>*t+ **\ w^s 1 o 

4-. ?S 3 Oicit^. «rlE«ft-f<>htt 

soNGMEM5^&tt^.aj-r 0 ttfe. ccoy n^V — 7 s — * 

It, MIDI (Dy~^>Xf-^ <t l^^f^x— ^ <t £ft 
Tfcy. KEYON. KEYOFF. »■ [PITCH], *ft[NOTELENGT 
H], $ ^ ^ [TOUCH] ^O-r— ^3b<#**iTt>4o 

fcW=#?5a>E«y $^-TE«jy »^Wlra*+Lfc. a 



[0 0 1 8] Igcl^T. X^rvZfS 4 0lCai<?K flfEXx- 
*coaHI»aA<ffte*v*« c*Ut* 

saa^H-^aa-efcy. #»jBo*e*<«riE#s*P7 
Sir is y a 7 s -< — «r — $ e cfc tfaPix- * I - *t J£ L fc am 

**<«rlB7*^-7> hSftfl25§£»FGen 1~mlcfcl*T« 

#t*C4:fcft«. C(DW«IIW1S50<DB 
Miro^TteftSE-r*. Uti^c* Xf*;?S 6 Oicit 

gfti:SJSt-&jffiI^^9l»^iSft5o tit, fr 
EXfv^S 2 0(=Ry. Htf. IhjftLfcftatliy* 

[0 0 19] &lZ^ MIES 5 0(7)^Pl#*i^im3®lCOlN 

fv-K-efc^o z.<r>z?u hic^iNT 
Wcoixrit^BSLTfc&o zcoftniWIHniAS^jSIb 

a*-efe*3^5*M*. WIB»I!S»1 l^fclt^R AMii: 
»3e*ix/=7 5^ r SIMGING_START3&< r 1 j T?fc4*^S* v 
IC*y*HBSJh.*. CO'^^yslNGING.STARW To J 

S302ic5it?o tut. KrlB«ffia5E»3ictet\r» 
[0020] *fc % «M**WlttJB«-r'<>h*<** 

LT^fct#l=lt. B?I5ES3 0 20««!l4<YESt 

*y. *ie#*^«ia*oja<b«ias 3 0 3*<m?*u w 

izftmm ri j h^tt^c *ic x-r^^s 3 o 
4(=3i^. KTiE^^^SINGING.STARTlc nj fc-bv h 

[00 2 1 ] ^^^SIHGIHCLSTARW T1 j (c-b 

(Daieswwfflas 5 o*<BB*&**tfci:#it. miex^ 

^S301 (DflgjBStfNOtftyxf7?S 3 0 5 
iCJit?. fit, ZOXf '^S 3 0 5l:fc^t, ao§ 

C©¥0^^**<Y ESCDk #lt. XT7^S 3 0 6|: 
fcl^TlJiE^ 7 I NG I NG_START £ Toj \z U -b v V L 
XM«t»«ITMtfTl\ 
7-f £ 0 
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[0 0 2 2] &tz. WIEX-r-y^S 3 0 5<r>m&1£mtf 
NOOtZl*. *TVZfS 3 0 7lzm&. % i #gCT>^ 

O7©flS0)B**<YESfl)i:*li % zxD^gl i 

0 8Ic*ji\t. /qt-t — Js^tfSMH-f'O h0)##n6* 

MC**ixTl*4*Btf«KCPITCH. 3I£3§ 
#*<7>Sti ( i - 1 ) s ^CD^U ( i - 1 ) . *<7>l£§ 
KfR (i-1) <t. L^i^-f5>^t6ofct 

-r^ry-ha)M«ttKc piTCH(c»icr4«att 

»g<t*ax-f— KDKEYON. KEYOFFtf «ft t* \z 

(7) y □ x << — -/ — h tf> * — * > * T «tt -T 4 cfc 5 1 ^ M SS 

[0 0 2 3] #ic. x^vzTs 3 o 9izii^. iftfE^SC 
«IWW«Ett«PH0NEMEM6 (Dtf -f X/*^ > — * ^ =E U PM 
EMfrb. ftfr"f ( i - 1 ) ftttrSM i 

h-r— ^PHFRMMTDATAy^K^aa-To -t L 

r. xf^s3i 1 icji^ % «n i 

5o i^^iccEcr. stfr-f ( i - 1 ) <r>§£ 
Sa>»7»S*fT5. :fl)Xf^S3i 1*<*I7&C 

[0 0 2 4] i =1 <&i#. -r*:b*>. 

7^S 3 0 8 lcfcli£5fcfr-r&#ai ( i - 1 ) L 
l=«*-r*ft«S?0*fi-|=«l#IZIH*<*±^«-i:4:«: 

& 0 LfeA^T, t^^J&f^cD&lcfc^Tli. ±ffiS 
I5[)(7)#ii<7>^^0ii^i:l^tilc^^-r4^ii ( i - 1 ) 
*<SSL4^C(ttft-5o COct 5 WEI" £fc 

^-^SlttEWBlBWtt&MIBx-^PHCOMBDATA+lctt 
frtLTfc^. :i(Dx-$£»IE*M ( i - 1 ) . ME 
(i-1) <t LTfi6ffl-r^^5lcLTl\^ 0 
[0 0 2 5] ST. #H i -f 5 >?-ei4tt 

<. BEXf-^S 3 0 7©fli«*tfNO'i:4ofet 
x^'y^s 3 1 2|rii^ v f i i (DStfii* 



l±. C0^MYESt^y, Xf7^S3130) 

y. cittir^y BlilE7^;u-7> hfci&«£»8 1 ~ 8 m 
i=j:y*Bi=«iiW<ai*s*L-&a3i"c**. -om 

[0 O 2 6] ;^i:xf 7^S 3 1 4.lZj|t^ #H i ©f£ 
t^fSI (**B#fcl i ) Sfi'^L, ( i + 

1 ) <D9B*IBl»* -f 5 >{fl=* Ufc^g^tflS-T * 
(Xx^S 3 1 5) o Cfl)|l|^gl^NO(D^ 

'oo-taxfefflaicatfc. ( i + D co^g 

&ga$fe^-f 5>^t^of-t#lCli. Xf^S3 1 6 

icii^. ( i + 1 ) fcME«**<DMtS/— <r>xS-§- 

i t IT, mJsHx^^^s 3 o 8lZiit; 0 i^T. ffirffix 
f'^S3 0 8-S3 11 LL^S fc >— y>Xff 

[ o o 2 7 ] m 4 (i. «TaBS 3 1 1 O^m i ««Mte«k 

^I4. HflO^^O^^^^t^Trs Xf'^S402 

H i^^M i (Dt°7ff-^ PITCH ifccfctf^K i ic$fefr 
■T^^S ( i - 1 ) ©e^y-r— ^PITCH i-1lc-b^ h 

^^■r— *SK3ei"*ftfey«=. PITCH i-1<t 

Its Ofc4tMite<DBr3Effi*»5e-r-5ci:t-C#4. 
C(D*S^li. *(D»e*'*tfcl»*tO»Htt Ltfl i © 

[0 0 2 8] 5feffLT***#i4*BlA<fcy. 15 

sEx^:7s 4 o 1 a)«3te**<Not«:ofct*r*. 

X^f^^S 4 0 7lz5t^ *G)*« i 

YES0>££(£. X-r^^S 4 0 8 |CiI<?K ftfr*f** 

ii ( i - 1 ) oe^ff-* pitch i-iji^ttfe* 

i ©f^^-r— ^PITCH i^t^o Ctl(r^y. * 

^#^<t ^irftff-rssacosBPiTCH^ftft-r* - <t 

*<-c££ 0 5fefr1"4^Si (i-1) 

ttl^t ^icli-ecD^SI i cd^S i ^^(D^^PITCH itt 

[0 0 2 9] ST. ±iHiLfccfc5(CLT#li i fccti; 
(i-1) ^t'7ff-^ PITCH ifccfe WITCH 
S**ifctt. Xf'^S40 3|:fcut, PITCH itPIT 
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CH i-1fc*<Jt«*4i4. ^<D«** PITCH i>PITCH i-1 

£*i£#Si ( i - 1 ) ( i - 1 ) <fc y tSt^ # 

izi*. xf7^S40 4iciiifro :0xf^S4O4 

ftT l^&SW? > h ^r— £ PHFRMNTDATA*!^* 
ttTl^^S#ii i (Of 7fW B lU- hRpitch 

^^SBIU— hR' pitch iit^o Sfc. PITCH i^PITC 
H i-1"Ce^^TBt:«>i:*(=:l4S4 0 3<D*iJ3t$S* 
tfNOifty, Xf 7^S409|:^lNt, »» i <D*i 
ISU-- hRpitch ilrWLftftK d £**LT. tr-y^fi 
fblU— hR' pitch i^-T^o 
[0030] CZ"C. 0<Ku<Kd££*lTfcy. t° 

^r— £ PHFRMNTDATA * I ^ # * *VC I \ £ fitm U— h Rp i tch 

[O03 1] ttfE«»Kufc«fcTfKd£. fSS 

^^^CLtt.fcUc C0£5(::-f £ Cilery . £ y 

[003 2] d 5 l±. fllHX'r 7^S405 tf>FFreq*i 

jEStwaao^n— ^-v— hT?fc^>c ^ommt. sw 
t"SS»* <: F* (c) (V) (O -efc*t# 
(c. ^ t Cft Silt St S 7 1 ^"7 > h4"i> 

*?\ Xf'^S50 1i:^l>T, ItttBJRfilT 5 — * 

**x**u jfcfr-r*#« (i-D . *«u*&*-f 
s>^t6of;t« i fc.fct/aK'rssR ( i + 1 ) *>< 

§t (v) fcaiMtT* (O o^-rti-efe^^S^x 

y<?*bo COB*. CVC0ia*ffcftotLN4» 
£-|C(±. X^y^S 5 0 2 0fl5t*S*A<Y ES fcfty . 
XTTV'fS 5 0 3|Citt 0 C(7)Xf'^S 5 0 3i:fclN 

?*/uv>h<D«»£^-rwt j icttXRtt ri j £ 

liTF* Xf'^S 504-S505, S50 
7. S 5 0 6&&lfS 5 0 9(D;U— ^|C<fcy . ft^*^ 

t> h*'t>HS»a>aaffitD»jESff ?o 

[0 0 3 3] -ffet)*). St\ Xf7^S 5 0 4C^ 
i £>s5 j h<D@«+t>JS*»FFreq 

i j£$fcfi-rssK ( i - i ) c^m j y*)i-?> hog*! 



i a>m i 7*;UT> h<DB«*'WS£»FFreq ij#$«T 

^tsa ( i - 1 ) j ^t^> ho>B«+'WHas 

&FFreq (i-1) y tffil^JI&Srefc* <t ZlZit. .Xt 
^^S 5 0 5|CfcUT. #H i 01 j 7*J^"?> hO@ 
«*'t>JBRttFFreq ijl=«»Hj1 (0<Hj1<1) 
fit, fi<RS*ftfc«rfcfrJR j ? > hCDg*l 
■^'frg&tfcFFreq' ij£-f£ 0 

[0 0 3 4] #K i (Dm j hO)S^ 

lOHStRFFreq i j/><5fcfr"f 4#® ( i - 1 ) <Z>« j Z>ir 
)l>-?> h<Z>B«4>'0H«»FFreq (i-1)j*y tS^Bit 
ife-Cfe^xt X^f^S 5 0 7 (CfeUT. ^gi i 

Qgj h^gS^'O^Si&FFreq ijdflggfeH 

j2 .(1^Hj2) £*JHT, S5<»S**ufc«fca:!B i 
7t^V> h^D@a*'^>li*aFFreq , ij^-TS. ft 
Sd. i i 7t^v> h<ft@a*'i>Ji&£fcFFreq 
iji^^T-T^^m ( i - 1 ) com j 7t^> hCDga 
*'0ffl2t»FFreq (i-1) j iA^-S LT 1^4 i: ^(i. SlIE 

[0 0 3 5] X^f^^S 5 0 6IC3t^. -T-<T(7> 

7t^v> hlzoi>TMl^T Lfci^SfHSL. 

(S 5 0 9) . |»IfEX-=r^^S 5 0 4^^>C7)M31$-t^y 

i5-r o Sfr. h(::oUT<D*ft3S7b<$* 
T L fc i * I" it. C (DFFr eqftaEStlUBkai *»7 "T 4 o 
[0 0 3 6] Sfc. fJlEX^^^S 5 0 ZOmfetfNO 

ftl^^-lcli. hO)S«+'C>Ha6»*RM"*" 

v> h(DlS«t"L^St»[FFreq] i£*0>*£@«4"0 
H«»[FFreq i ] i^LT. Z(7)FFreqMiE>1l^5aS£^ 
Tt^o iSLt'ft*. fllEX^^^S 3 1 1 O^m i 

[0 0 3 7] UIBXt-^^S 3 1 3©*t*VX 

h^#^Lxi^Bj-r4o iiraufc«fc5i-. -0^t«v? 

s 3 1 3(4^H i (D»#»«4>l=*firS*i*»a , tfi& 

y. m^yytJ^> hmm±&s i -smi^ipfrs 

[0 0 3 8] CCD^SlCfclxTlt. Xt^S6 
0 1 lCfet\T. 5tft-r4^II (i-1) 3b<^^#T:fe^ 
*Ng*N*<4a|'3e**i4. 5t^r-T4^ii ( i - 1 ) t<^^ 

6 0 2|:fcLvt»g)aii+^ta i AWCfci 
^S^3b<*IS**L4. *ffi-S»« ( i - 1 ) 

JHtM©t#l = l4^Tr^^S 6 0 6lCil£K ^K^BI i 
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[0 0 3 9] fit, frlBX-r^^S 6 0 2(Z>JpJ5ge* 

^yeso)^, -r*#>*. ( i - D # 
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